The solution structure of the monomeric copper, zinc superoxide dismutase from Salmonella enterica: structural insights to understand the evolution toward the dimeric structure.
The structure of the SodCII-encoded monomeric Cu, Zn superoxide dismutase from Salmonella enterica has been solved by NMR spectroscopy. This represents the first solution structure of a natural and fully active monomeric superoxide dismutase in solution, providing information useful for the interpretation of the evolutional development of these enzymes. The protein scaffold consists of the characteristic beta-barrel common to the whole enzyme family. The general shape of the protein is quite similar to that of Escherichia coli Cu, Zn superoxide dismutase, although some differences are observed mainly in the active site. SodCII presents a more rigid conformation with respect to the engineered monomeric mutants of the human Cu, Zn superoxide dismutase, even though significant disorder is still present in the loops shaping the active site. The analysis of both dynamics and hydration properties of the protein in solution highlights the factors required to maintain the fully active and, at the same time, monomeric protein. This study provides novel insights into the functional differences between monomeric and dimeric bacterial Cu, Zn superoxide dismutases, in turn helping to explain the convergent evolution toward a dimeric structure in prokaryotic and eukaryotic enzymes of this class.